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tively; all p < 0.05).
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Over the years, the prevalence of breast cancer has
increased steadily. Breast cancer is now the leading cancer
in women and the fourth most common cause of cancer-
related deaths among women [1]. In Taiwan, the Health
Promotion Administration and the Ministry of Health and
Welfare provide mammogram screening every 2 years to
women aged 45e69 years, as well as to women aged 40e44
years who have one first-degree relative with breast
cancer.
According to the American breast cancer-screening rates
study in 2010, 72.8% of women aged 50e74 years had
received mammography in the previous 2 years [2]. A Eu-
ropean study showed that the rate of mammography uptake
over the previous 2 years among women aged 50e69 years
was 84.1% [3]. In 2005, the Taiwan National Institutes of
Health found that the mammography uptake rates for
women aged 50e64 years and >65 years of age were 26.0%
and 16.7%, respectively [4]. Thus, Taiwanese women have a
significantly lower mammography rate than those in the
United States and Europe [5].
Studies have shown that regular mammography in
women can reduce breast cancer mortality [6]. Therefore,
it would be useful to identify the factors that affect the
willingness of women to undergo regular mammography
screening, particularly those in high-risk cancer groups,
with a family history of breast cancer, and those receiving
estrogen therapy, which may facilitate the promotion of
regular mammography [6,7]. The willingness to undergo
mammography screening may be affected by barriers to
screening, including mammography pain, a low level of
education, fears related to the inspection process, a lack of
reminders, and inconvenient screening services [6].
The health belief model (HBM) has been used widely as a
theoretical framework in many studies related to breast
cancer screening and evaluations of breast-cancer-
screening behavior, such as breast self-examination or
mammography screening [8e10]. The HBM framework can
determine whether breast-cancer-screening behavior is
affected by perceived susceptibility, perceived serious-
ness, perceived benefits from action, and perceived bar-
riers to action. A previous study suggested that perceived
susceptibility should focus on the vulnerability or risk of
developing breast cancer, whereas perceived seriousness
should be concerned with women’s perceptions of breast
cancer complications if left untreated [11]. Perceived
benefits from action refer to positive outcomes or feedback
after mammogram screening, whereas perceived barriers
to action are obstacles that prevent mammogram
screening.The aim of the present study was to explore the factors
that affect regular mammography screening in Hualien
women and to analyze the results to identify possible
future improvements.
Materials and methods
HBM
Champion’s Health Belief Model scale (CHBMS) has been
used widely throughout the world in breast-cancer-related
studies, with reliable outcomes. Each country has a specific
breast-cancer-screening questionnaire.
This study utilized CHBMS and applied HBM in a basic
manner, that is, based on the perceived susceptibility,
perceived seriousness, perceived benefits from action, and
perceived barriers to action, to evaluate the basic profiles
and risk factors of women [12].
Study population and method
The target population in this study comprised women aged
45e69 years who received mammograms in Hualien County,
Taiwan. In 2010, there were 52,326 women aged 45e69
years in Hualien County. The Sample Size Calculator (Cre-
ative Research Systems) was used to determine the
appropriate sample size. Using a confidence level of 95%
and a confidence limit of 3%, a total of 1046 women were
needed. A questionnaire was used to collect data from June
2012 to December in 2012. This study used purposive sam-
pling in 13 villages and towns, where questionnaires were
distributed according to the proportion of the population in
each area. We evaluated the effects of related risk factors
on the uptake of regular mammography screening. We
excluded women with missing values related to these fac-
tors and only 776 of 1046 women (74.1%) were included in
the analysis.
Instrument
This study used CHBMS to create a questionnaire that was
appropriate for local women. We translated the question-
naire from English and it was assessed by five professionals
to ensure that the questionnaire was suitable for women, as
well as understandable. These professionals included a
doctor, a nurse, and a radiotherapist. The questionnaire
was distributed to 50 women for preliminary testing to
assess the reliability of our research tool [12].
This cross-sectional study was performed in Hualien
County between July 2012 and December 2012. A
Table 1 Sociodemographic characteristics of the re-
spondents (n Z 776).
Item n %
Age group (y)
45e49 105 13.5
50e59 342 44.1
60e69 329 42.4
Residence location (area)
Northern 572 73.7
Central 80 10.3
Southern 124 16.0
Education level
Junior high school and below 450 58.0
Senior high school and above 326 42.0
424 W.-L. Wang et al.questionnaire was used to obtain the following information
from the women: age, residential area, educational level,
birth history, breastfeeding, hormone replacement therapy
(HRT) use, regularity of mammography examinations,
family history of breast cancer, employment status, family
income, and personal history of breast cancer.
The modified CHBMS instrument comprised 35 questions
on four subscales: perceived susceptibility (2 items),
perceived seriousness (8 items), perceived benefits from
action (5 items), and perceived barriers to action (20
items). The scales were measured using an ordinal five-
point Likert scale, with the following possible responses:
“strongly agree”, “agree”, “undecided”, “disagree”, and
“strongly disagree”, which were allocated marks of 5, 4, 3,
2, and 1, respectively.
Statistical analysis
The data were expressed as frequencies, proportions, or
means  standard deviations, depending on the charac-
teristics of each item. Student t test was used to compare
the means of continuous variables between different
groups. To confirm the reliability of the CHBMS instrument,
the Cronbach’s a coefficient was calculated to estimate the
proportion of true scores obtained relative to errors.
Cronbach’s a should exceed 0.7 for group comparisons.
Logistic regression models were used for the simultaneous
analysis of the association between the prevalence of reg-
ular mammography examinations and risk factors. The
crude and adjusted odds ratios (ORs) and 95% confidence
intervals were calculated. Statistically significant differ-
ences were defined as p < 0.05. All of the statistical ana-
lyses were performed using SPSS software version 17.0
(SPSS Inc., Chicago, IL, USA).Birth history
1 53 6.8
2 253 32.6
3 267 34.4
4 203 26.2
Breastfeeding
No 168 21.6
Yes 608 78.4
Regular mammography examination
No 252 32.5
Yes 524 67.5
Breast cancer family history
No 717 92.4
Yes 59 7.6
Hormone therapy
No 618 79.6
Yes 158 20.4
Employment
No 577 74.4
Yes 199 25.6
Family income (NTD)
<30,000 426 54.9
30,000e60,000 190 24.5
>60,000 160 20.6
Personal history of breast cancer
No 692 89.2
Yes 84 10.8Results
This study used the CHBMS to evaluate the basic profiles
and risk factors of women. The analysis of the results is
provided for each factor.
Descriptive analysis of the study population
The demographic data are summarized in Table 1. Of the
776 women, 13.5% were aged 45e49 years, 44.1% were aged
50e59 years, and 42.4% were aged 60e69 years. Approxi-
mately 25% were employed and >50% belonged to a family
with an income < NTD 30,000 per month. A high proportion
(73.7%) of the study groups lived in northern areas, whereas
only 10.3% and 16.0% lived in central and southern areas,
respectively, which was attributable to differences in the
levels of urbanization. Most of the women had low educa-
tional levels, that is, 58% were educated to junior high
school level or below. The proportion with more than one
birth history was 93.2% and 78.4% of these women had
experience of breastfeeding. A high proportion had
received regular mammography examinations (67.5%).
Overall, 59 (7.6%) had a family history of breast cancer, 84
(10.8%) had a personal history of breast cancer, and 158
(20.4%) had received HRT.Internal consistency
Cronbach’s a, which estimates the proportion of total
variance attributable to true differences in scores, was
always >0.83 (Table 2). This indicated good reliability of
the instrument and validated its use for between-group
comparisons.
Factors associated with regular mammography
examinations
We conducted a logistic regression analysis to evaluate the
effects of different factors on the uptake of regular
mammography. The results of the crude and adjusted an-
alyses showed that there were significant differences in the
uptake of regular mammography with respect to different
age groups, residential areas, education levels, HRT status,
Table 3 Factors associated with regular mammography examin
Univariate
OR (95% CI)
Age group (y)
45e49 Reference
50e59 2.25 (1.44e3.51)
60e69 2.38 (1.52e3.74)
Residence location (area)
Northern Reference
Central 1.31 (0.79e2.19)
Southern 1.59 (1.02e2.47)
Educational level
Junior high school and below Reference
Senior high school and above 1.27 (0.94e1.73)
Birth history
1 Reference
2 1.62 (0.88e2.98)
3 1.55 (0.85e2.83)
4 1.38 (0.74e2.56)
Breastfeeding
No Reference
Yes 0.95 (0.66e1.37)
Breast cancer family history
No Reference
Yes 1.10 (0.62e1.96)
Hormone therapy
No Reference
Yes 1.99 (1.31e3.01)
Employed
No Reference
Yes 0.99 (0.70e1.39)
Family income (NTD)
<30,000 Reference
30,000e60,000 1.35 (0.93e1.96)
>60,000 1.05 (0.72e1.55)
Personal history of breast cancer
No Reference
Yes 2.03 (1.16e3.53)
*p < 0.05 was considered statistically significant.
CI Z confidence interval; NA Z not applicable; OR Z odds ratio.
Table 2 Subscale scores for CHBMS related to mammog-
raphy in women (n Z 776).
Subscale No. of
items
Cronbach’s
a
Mean SD
Perceived susceptibility 2 0.921 2.10 1.16
Perceived seriousness 8 0.832 3.56 1.27
Perceived benefits
from action
5 0.915 4.50 0.86
Perceived barriers
to action
20 0.874 2.54 1.27
CHBMSZ Champion’s Health Belief Model scale; SDZ standard
deviation.
Screening behaviors of breast cancer mammography 425and personal history of breast cancer. The results are
summarized in Table 3.
Older women in the 50e59 years and 60e69 years age
groups had significantly higher ORs (2.27 and 2.75,
respectively) for regular mammography examinations
compared with women aged 45e49 years (all p < 0.001).
Women who lived in southern areas had a significantly
higher OR (1.73) for regular mammography examinations
compared with women in northern areas (p Z 0.021).
Women with an educational level of senior high school and
above had a significantly higher OR (1.68) for regular
mammography examinations compared with women with
lower educational levels (p Z 0.008). Women who had
received HRT had a significantly higher OR (1.68) for regular
mammography examinations compared with women who
had not received HRT (p Z 0.012). Women with a personal
history of breast cancer had a significantly higher OR (1.98)
for regular mammography examinations compared withations (n Z 776).
Multivariate
p OR (95% CI) p
NA Reference NA
<0.001* 2.27 (1.42e3.64) 0.001
<0.001* 2.75 (1.63e4.63) <0.001*
NA Reference NA
0.300 1.43 (0.84e2.44) 0.188
0.040* 1.73 (1.09e2.75) 0.021*
NA Reference NA
0.126 1.68 (1.14e2.47) 0.008*
NA Reference NA
0.119 1.63 (0.85e3.11) 0.139
0.158 1.57 (0.81e3.05) 0.183
0.310 1.46 (0.72e2.98) 0.295
NA Reference NA
0.772 0.96 (0.65e1.42) 0.838
NA Reference NA
0.737 0.97 (0.53e1.78) 0.920
NA Reference NA
0.001* 1.75 (1.13e2.71) 0.012*
NA Reference NA
0.947 0.99 (0.68e1.45) 0.977
NA Reference NA
0.119 1.31 (0.88e1.94) 0.184
0.794 1.06 (0.69e1.62) 0.788
NA Reference NA
0.013* 1.98 (1.11e3.52) 0.020*
426 W.-L. Wang et al.women with no personal history of breast cancer
(p Z 0.020).
Differences in CHBMS subscale scores between
regular and irregular mammography examination
groups
A comparison of the CHBMS subscale scores of the regular
and irregular mammography examination groups detected
significant differences between the two groups in terms of
the perceived benefits from action and the perceived bar-
riers to action, with pZ 0.002 and p < 0.001, respectively
(Table 4). Women who received regular mammography ex-
amination perceived more benefits from the examinations
and perceived no barriers to attending regular
examinations.
Discussion
Several policies have been implemented in Taiwan to
facilitate the early detection and early treatment of breast
cancer. For women aged 50e60 years and those with a
family history of breast cancer, the National Health Insti-
tute has provided a biennial breast X-ray examination since
2004. This frequency agreed with the results of our study.
However, other studies have reported different findings. In
the Asian population, the age-specific incidence curve for
breast cancer peaks at 45e50 years, prior to reaching a
plateau and even decreasing slightly, so the rates after 60
years are less than or similar to the rates at 45e55 years. In
the European population, the age-specific curve increases
steadily, with no change around 50 years of age, and the
increase continues up to 80 years, with a peak around 65
years [13].
In Asian countries, breast cancer tends to occur in
younger women and the present study found that the
number of younger women who were willing to undergo
mammography screening was low [14].
Studies have shown that age groups, residence areas,
educational levels, HRT status, and history of breast cancer
have significant relationships with the likelihood of under-
going mammography screening. Studies have also shown
that older women have a relatively high probability of un-
dergoing mammography screening [15]. This agrees with
the results obtained in the present study because women
aged 60e69 years had higher mammography screening rates
than younger women (Table 3).Table 4 Relationships between subscale scores and mammogra
Regular mammograph
Mean SD
Perceived susceptibility 2.12 1.1
Perceived seriousness 3.54 0.8
Perceived benefits from action 4.56 0.7
Perceived barriers to action 2.44 0.6
The data are expressed as mean  standard deviation.
*p < 0.05 was considered statistically significant.
HBM Z health belief model; SD Z standard deviation.We found that women in the southern area had a higher
OR (1.73, 95% confidence interval Z 1.09e2.75) for un-
dergoing regular mammograms than those in the northern
area, possibly because they had better access to the
screening car after 2011.
The results of this study show that the uptake of regular
mammograms was higher in women with a higher educa-
tional level than in less-educated women. This agrees with
a European study that showed that a higher level of edu-
cation correlated with a willingness to undergo mammog-
raphy screening [3].
The incidence of breast cancer is higher in women who
receive menopausal hormone therapy (MHT) with estrogen
plus progestin compared with estrogen alone. Several
clinical trials have been designed to determine the benefits
and risks of MHT, which is taken mainly by healthy post-
menopausal women to prevent chronic disease. MHT was
originally prescribed primarily to control vasomotor symp-
toms, but it has been used increasingly to prevent many
chronic diseases of aging, including coronary heart disease
and cognitive impairment. In women with an intact uterus,
MHT requires the administration of progesterone to oppose
the effects of exogenous estrogens on the uterus, thereby
preventing estrogen-induced uterine cancer [16,17]. How-
ever, estrogen þ progesterone regimens lead to an
increased risk of breast cancer, whereas estrogen alone
does not [16,18]. Thus, the progesterone component is an
important contributor to the risk of breast cancer. Com-
bined estrogen þ progesterone MHT (but not estrogen
alone) appears to increase the risk of breast cancer and the
percentage mammographic density, which is a risk factor
for the disease that reflects the status of stroma and
epithelium in the breast.
Combined estrogen þ progesterone therapy, particularly
using synthetic progesterone, is associated with an
increased risk of invasive breast cancer, which may occur
within 3e5 years of initiation and the risk increases pro-
gressively after that time [19].
The use of estrogen alone for <5 years may reduce the
risk of breast cancer in patients who start therapy many
years after the onset of menopause, whereas it increases
the risk of breast cancer after >5 years of use. Thus, there
is Level I evidence that combined MHT increases the risk of
breast cancer and percentage mammographic density, so
regular breast check-ups are advisable for patients who use
MHT.
The results of the present study were similar to an
analysis of Iranian women, in which women with a personalphy examination for HBM scales (n Z 776).
y Irregular mammography p
Mean SD
2 2.07 1.11 0.555
8 3.55 0.85 0.860
5 4.38 0.75 0.002*
9 2.75 0.63 <0.001*
Screening behaviors of breast cancer mammography 427history of breast cancer had an OR of 1.98 (p Z 0.020) for
regular mammography screening [20].
In the present study, the HBM model for perceived sus-
ceptibility and perceived seriousness agreed with the re-
sults obtained in a previous study of Iranian women, that is,
there was no significant correlation with a lack of knowl-
edge about breast cancer. However, there were significant
differences with respect to the perceived benefits from
action and the perceived barriers to action, that is, the
benefit of regular breast screening is finding breast lumps
early and there may be a lesser treatment for breast cancer
if a lump is found early. Barriers to screening, including
embarrassment and insufficient time available to undergo
mammography, were also significantly associated in an
Iranian study (Table 4) [20].
It is known that many factors are associated with breast
cancer risk. However, government information and policies
to promote mammography are weak, thus many consider
that women might need to be experiencing a crisis before
they would be willing to accept mammography.
Hualien County has its own digital breast-cancer-
screening car, which facilitates screening in remote loca-
tions. Several studies suggest that medical professionals
could increase the willingness to undergo mammography
examinations by reminding women of the importance of
prevention and early detection [6,21,22].
In conclusion, the rate of mammography screening is low
in Taiwanese women. Regular mammography screening is
still not accepted widely by women aged 45e69 years. We
recommend that the government should strengthen health
education throughout the community and use various media
to highlight the importance of mammography. There should
be an improved screening rate and women need to be
reminded that the early detection of breast cancer can
reduce the threat to health.References
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